Purification and characterization of soluble starch synthases from maize endosperm.
This study identified and characterized the soluble starch synthase of maize endosperm that was initially revealed as the SSII activity peak in anion exchange chromatography (J. L. Ozbun et al. (1971) Plant Physiol. 48, 765-769). At least six different genes coding for starch synthases are expressed in maize, although previously it was not known which of these is responsible for the SSII activity peak. The enzyme activity in the SSII peak was neutralized to a large extent by antibodies raised against the product of the Du1 gene, but was not affected by antibodies specific for the other highly expressed soluble starch synthase, zSSI, or for the zSSIIa or zSSIIb isoforms. These data provide direct evidence that Du1 codes for the starch synthase responsible for the SSII activity peak. This starch synthase was purified approximately 350-fold from endosperm extracts. The following enzymatic properties of the SSII activity were determined: temperature optimum, thermostability, pH effects, K(m) for different glucan primers and the glucosyl unit donor ADPGlc, V(max) using various primers, and stimulation by citrate. These properties were compared to those of zSSI purified over 1600-fold from maize endosperm by a parallel procedure. The major differences between the two enzymes were that the SSII activity displayed higher K(m) values for ADPGlc, a distinct temperature range for maximal activity, and different relative activities toward specific exogenous substrates. The purified SSI and SSII activities both were shown to be capable of elongating maltooligosaccharide primers in vitro.